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(57) Abstract: 

PROBLEM TO BE SOLVED: To stabilize electromagnetic 
conversion characteristics and to decrease Barkhausen 
noises and surge fluctuations by forming permanent 
magnet films thinly at both ends of a magnetoresistance 
effect element. 

SOLUTION: The central active region of the 
magnetoresistive head is composed of an MR film 3, a 
SAL 1 which is a soft bias film for impressing a 
transverse bias and a separating film 2 for separating 
two magnetic films. The end passive regions impart a 
longitudinal bias to the central active region. The 
permanent magnet film 7 is formed thinner than the total 
of the SAL 1, the separating film 2 and the MR film 3 
after the SAL 1, the separating film 2 and the MR film 3 
are formed to the prescribed shape after the formation 
of the MR film 3 to the prescribed shape. A taper is 
formed at the permanent magnet film in such a manner 
that the film remains at the end with the MR film 3 by 
removing the film so as not to remain in the part of the 
MR film 3. 




ad)B3f=:pWf#M* <jp> 4b Kg !^ ^ ^ (A) ai)wm»aw#g 

^HJjzig- 245318 

G 1 1 B B/ag G I 1 B 5/33 





<70lfWA 


ocooDsioa 


























4AI »ffro r»W No. 441 J 










mi fefe 















































1!9-1 



rzm^^$i^t^tiiSih^m\z^j^^y:^^mur^-^<T>M 

CCoaCrbPtc)1-«CMOv)x 
CflU, X O. O 1 — O. 2 O, y : O. 4 -^3, a .: 
p. 7-- p. 9, b: 0^ 0.15, 0:0-03-^0.1 
5>-M : T y, Z r* Mo, H f , Ta, W, A 

tm^i^mmim^Vir^mz^mr^^^mi^mti'^ ja:^ 

mz^^iitmmmzm^u-T:;^m^^muT^rz&)<r^ 
"5 L l^fh zL-jr z^:; itft^ 5 V, g^ftr^ U U 

cis^ia 73 mB±\z^\-)^^tz-^(^A^CKm;E^t. 
m7'k^^'EmJL<T>^'7\zms& ^^tz^^<s>w^k. *rie 



- Pt^^, Co- C r- P t^^. ■^^ISC^h'^CD^^ 
iZTi^^tfi), V^fb*!^, Zr^fb?^3, Nb^fb^^S, Mog^ 

fb^^, Hf^fb^, TaKfb^^j, w^fb^?;!, Ai^fb^^, 

Si^fbt^, Cr^rbr*J(Di*Jfl)::i>^£< tfe 1 JE^^^C^ 
['^13 

tfr52?StJSiSJ)!)^^>N i 7 0-9 5lS^9€^^G^^^^t 
i^^o dm hMiEn^±$^ti'^^Ji^^^'ii^^ 

^mitM im tsi?) a> f> ifc^sts is^ s^a^ <t hj 
fits: fb^ 0):^ u^i); mm^ d> ^ ^^5^; t^m wim 

cij^js i p] msLt\zf&\:^^ t\tz-^<D^7<.i:\m^^ 
.myi^^m'Em±<y>^^\zjkd:^t\tz~^ff>^^ 

gc^tsffi^v ^i^sasK, im\^m. ,^i^B.^^vmmt^m^ 

^^m^n^ 13 Miejesie^s^/ii^i'bzi-^'^jitrjEsy. 
^'ife^ t Co . m^^m\^mmi^^-^^m^v''i^m 

Clff^mi 23 MlSSfiStt^fti. N i 7 p~9 5JS^ 
96, F e 5 — 3 Oj[S^96^C> C o 1 --5J!^T96£D-^^, 
.3ttt.' Co3 O— 85/^^%, N i 2 — 3 pJS^^^RLF 
F e 2 — 5 Oj^i?96oi^r3S^iS^lM 1 OiEeiO)ai5% 

Ciff^iSi33 Au, Ae, Cu 

[oo o 1 3 

[rooo23 



19-2 



cose iZbtiPjLT^ftr^SS^^. ^±-^^\^mh^hL 

I z\t^mnm \zj:^x^m^ti^tiK ^^&^\z\t^ 

m^^^:'y K (Diti;^ M-f y ::^Kc5^^. 

[00 041 SeeSBSSb- 1595t8^^{fflSHIt, ^WTJ^^ 

c o o o 5 ] . ^sM'i^-^±\zit^^^muLtzm 

Jl/ K - 'If y Jl/CO-fiW J- CD^^t. (D^Jgct 0 

t V t/r £ii^ i; * -ti'^ C i: < P]8§ I Z SE^Bj tx,± jg 

)t^C(DJ;5=tCfiStt;tKi;r^Ctlz<i:^r. BSfistJ^ifiJ 
CO o oe] 

T=(Di5attz^t^rsij§>7 (DC? n 



COO 07] 5?!:. 5SES'J39ia:)/=fi»>!zS£/'W7';^^^a 

t^@a)JJfi25 i: COS ftSS^-iiilZ 

SE: ft T ^ /i: i?) iz, ^1 <T>\am \z-^^ ^ >] UMit u^. 

coo 08] j\^y7Km\t. ±:^<jyXo\z^^)^tsit^± 
^tz^\z. i^^i^^±^^^m^^j^^m.-^^T^^tnx' 

coo 0,9] jW7;^KIZ^NSK^^^"l^?=^^, 2i5ED 
(0c±:5lZ^NaHKli^Ss}5*n:ft5:^5L^cr)'C=; <J)M 

H^^K^^L^^t. ^^SK:l^Sg6i3feH6^!Z*a^:^::lX5g 

Jir*xmt\.^<. KcD}ioX:7Dt::^4=lz^^>§a 
r 35 a ctkH^ e iir L^^^t5;i^K w Tj^^iz 

C00 10] ^tz. *#rjaBSS3- 16440G^^i$g|Z=efJifl)SSt 

coj?$fecD^RsJi53^:iz^L^riii'sr^55!iN>^ 
C:oo.i T] :*|g^g<J)g6t)tt. g?tBS^J5fii:^^=£^l^ 

tz. ^i^-^x- y ^ X(y^<i^^xi^^-^i^tmm:^^"j )r 
E o o 1 23 

mm:^m^T^tz^(^^^r ^^mt^ ss^izct or 

K 05^i?fi?» p m uts 1^ ^> t\ /tMiE^si.j^SLse^i^^izsg 
5a I z fi^.t$ai,^5st ^ 5s r Mie ^-K^ ± I zs I ? e» 

t^A^-:5c^^<p^f£K^WU. ^?1<^BS5Pa);??ISMIEm 

C00.1 3] MIE^I^^BIS^ftiCo-P.t^^ Go- 
er- P t SliiZl^^CO^lZT i^ft**J, 
it^, Z rSSfbJ^S,- N hmt^, M o^fb?45, H f ^fb 

j^V ' T a^fbt^; w^fbtiJ, A I ^fbt^, ^ i ^it^. 



19-3 



COO 1 4] Mie^-i^^isssKfti (^1) j^ii (sc2) CO 

CoaCrbP t cj^li- 

[0016] 

(CoaCrbPtc)l-x(MOy)x 
(fl X = O. O 1 ~0. 2 O, y : O. 4 ~3. a : 
O. 7~ O, 9, b : O— O. 1 5, C : O. O 3~0. 1 
5, M : T i , V, Z r , Mo, H f . Ta , W, A 

■4^^. ^fb^JUq-'^ A, ^fbM7-^?A, ^fb:PJl>f 
-OA, Sfb^^V*. ift;^UU:'i'.A, ^ftN'^/T^S"i' 

* +^ mi^X±<0 ft^t^ t e> j^j: ^ d k Sfc i: r 

coo 1 7 j.|5ieEa^J5fJL5?(iaKl3j*3vM 7':^^^^^^ 

Lp o 1 8] |^IEtayM7:^^dii:'i'>r;l^7 8-8 4, 
J!S#96:&#r ^ - <r Jl/ - ^^^^ J: U 

coo 1 9] 3ts:5g^lJ, SfJ5±|zai:Ji^ti?^:-N(J>i^iJ^ 

.COO 20] Mfe2SC0!|S^SKiiMie@tj^1J6i6N i 

C b o 2 1 3 '::ft1IE2Ji(Dg^SSSttKttMieS5SSflll?J?b.>e> 

; tait, qtm SiLO, 

coo 22] 2ls:5e^Ii. m^±\z-^\:^iDnrz-^<y>yT^^ 



Co O 1 5] 

- ('gl2) 

ifK, i):ssaK, ^^sasK, sie^ts^. '^t/^^mt^m 
tmxKB @ ^ r t ^ ^ c t '^st^ ® i: T ^'s^^m iK^a ms^ 

nOO-2 3] 2fePg^qTliMR-trVtJ-45fi^aS)f5t3IZ§2S 

.pop 2 4] ^ih,\z^im^MT^z:t\zj:^jmmi. 

m \zmtvsi^mu-t ^ c t iz yf^fig:^Dj^)5i« fin^^jf^s . 
\tA^ixm:5mff)$nmiLmzmi±, Ltzmim\zj:^j:^%^^. 

[0 0.25] 3:rz. ^^^nv\t7%x^^m^^m\^mz, 

e cv^j^i^m^Gm:^0m\^mx-^m\'^intz^mm]^ 
;? lias T.^e t iz j; y ^'^j^^'ctof*^:?! cdist ^la 
is ^ y W y ;^ BS^. 54 ^ ^ J: d 1 zg:^: n ^ * 

[dp 2 6] 3!s:ig^li--i»>rJL-W^^, Il/Wl/h. ' 

A, ^ibyjU^-'i'A, Sifty^7-'i»A,^^ft^^5! V, 
Mft^^UU't'A, Kftx'<7:T^l>'0 A, :^±^^^ft^ 

SVt-:^Jt^ 3- 'i?A, ^ft^'^^ Z:'^ Ar/^ftT Jl/^ - 
•i^A, ^ft^^iv, ^ft^UU-i^ A, ^ft:7^:7>5^'^? 
A, ^fte^ijqv. '^z}^±'immit'^pii<r)i^t}>^miR. 

F:^^'!z^L^^e t!zj;,-pr, m^if>ti'ti± ^'timp^ii- 



C 0 o 2 7 1 2fs:ie^^(j>y w ^5 U v 

rrt^r t.^^ v 5 u v<73i^L^ii-f e- i.;^ 

^^v5.UV^^<DPIC0 5-'if v hit. liv^ 

■^^^(mni- dibits J: rsSH^tjizii^ ^In^Jto^c:^^ 
c oo 2 83 m^mm^mmm.^^ f^o n-f 

to o 2Q3^^fc. ;2fe5g^<j)?ssvfms!aiM5^is.s;i. k 

r ^ CD r 35 ^» 
c 0 0 3 1 : :^^^<T^m^iim9}imm^^^ ^ ^^.^D^v-f 
7 coft^ j^ii. ^ ^cis^ XTOlr=t* ^^^^ 4 Q 



I Z f X J I CD ± ? tCft ^^^3 li^)^ -t* r . it^^CO^ 

Jl. hcD^^t a)?g^x^vji,4-ft5^^^lz^j>^L^a)r, ^fb 

coo 323 :isi^^<r>m^mm^^^m^^v i^cdm-t 
■^mt. zni6^mm\zm^^T^zh\zj:-,r. m^\z 

diz. fHlBSlzas^r^Ci:!zj;T>r. i5)-lZi5gi[U ^ 

[;oo 3 33 :isi^m<j>^^tmnmmm^^-:^ f^mi^ 

r- ^ft ^ ^sss I ziets T ^le sstix^*^ , lesa ^ i zjci = 
Lr*S3c=tdt)iz^SiT^^ss3:.^^5s*tt. lEsaiJ^i^^ii 

Bffiq)i>iiS!z^S»#tt^fd,fii)a)#^a ;4^r^X fcfti 
L L :g I z J? ifc L < li^sp cDtsfg mMm ^tm^t 
-s/ifit^o) ^ V 5 - 7 X >r ;:(pK^isc5 is^iziEig>t\r 

roo.34] lisi^m \zmm ^tv^ lea isfi^ t i ^ ^ 
^m^9^p.or-^^T. it^^BSs^fi^izietk^^^s 

^izies3?n^Ba^6^f^^!i; 5Ess5ms!z^f7iz=e^ 

3?lilSSiSI^®lz^{£lzlB^*ti^^T^t=" 
CO 0 3 53 2l5:ig^gajS(S%lES3ll^^illzj§iS5^^\^^- 

^jsmsas^^ii. lEsaiij^iziti Lxm^^\z^mr^ 
^[^, T>^yiesaiimtz3c:tur^f7:^,fejjz, mB. Hsr 

iir^icDrJs^,- 

C:oo.3 6 3 t^lESSS^S^lzli, mt- y "J }limi^ ■ 
coo 37 3 3t:i§^|zfcl:J^®^t4K7?35^7l<^-SSESK.- 

qOXJl/;^5^;^f=JUJtr35^tT^. 5ox;i;. 

^jCL^CDT-: S3l6fiSt4Ki:|Sl*$CO^^d535^X "i^Jti-J. fill- 
(D S^SK i ZS^ Lzms&\jtztB\ Z^mn ^ / M T ;^ I Z ^ 



5SfimK 1 csg y w :p 1^ ^ jdi r ^ 0) r s ^. 

CQO 3 8] N t 7 9 

F e 5 — 3 OJ[S^96a£^C o 1 ~5j[S^%a>^^. 
Co3 O— 85J[ST%, N i 2 — 3 OJ!S^^%S£/F e 2 

rod 3 9] Mie^^astsis^Kiitt, au, ac, cu 
^mi'^^ztm^$:L<. ^<y>i^, c r, pt, Pd, 

tt2~ 1 q oo A^ijg<r)K;?^^r^ci:6ia7^ L-i^* 
coo 4 0] jfcfc, ^^^s*s^Ka)V-^ii»-Jli. 

d o A JUT. SIH6t!=li 5 0 AlUTIw^J5liT^i ±IEM 

COO 4 1 ] ^\z. M^umit. zt\(bc)m^ms&f^^ 

coo 4 2] ZoLtzmm^^^T^Ziz\zJ:i'X 

loo ^3i ^tz. Kt«fiSt LTi±, ^f^±iiE^ibyju 

- ^ ^ .u . ^SB Ji I wiSK ft> <i ^ filis B r ^ ^ 
ftie)2 0 OA. :^JSJ;ii1^(DKril5i»»^ioooA?iMrS 



COO 4 4] :4:^^d)^^}5jA:$as^^o:>^li::i'^'y:< t 
tz K ^rdi I zm ^ ^-f^ta 

5a ft^ 0 fsi r 0)585; >s^im u * -ti o5cfi m ^ ^ ^ 

.[0 0 45] ctiir<i:y, *3gq^£D5^s?,iesaM^a^iS 

coo 4 6] xti^e^ii, m^-m.^my^m^yim^^^B 
P .fti e 2 o o o A r 35.^ c t fiia? i u L V 

C:6o;4 7] 2ts:#g^^lzfcl:t^7l^^^:5feJUM;o)MR^iz 

U%-<rym^!^^b%-<T)m^m\z^^^s&^-^^fb^U r 
T^mh <Dms^ T ^' cfc 5 iz r ^ t <i; L V. 

coo 4 8] o<J)J:dlC, BS^J5tjLJ3]^€^S^*S^^.V> 

-cod 49] t#|z; ?£«^±ii$5^ l>^r^-.c6>w.y::^ 

C0p'5 0] i\^7JK^(T>}\-<1^7.-n^lfW&m(Tm. 

[00 52] Miz. Ka)j!^;5ilz'^SL\r. fis^^m^aii 

[00 53] MRKIIi:tt*5ilj^^+l^®.^11K^^r^- 



13-6 



coo 5 4] j\^T:<^o)Um\t. ;Sri^^^iitK^^T 
C00.55] ^Z-- 2fc:ie^(J)^^ieS3PliKSIJ. --^ 

• (Dmiimzit. iEmm\z^iT:^'^m\zm^fj:'^^\z 

if* izfi$Kti * tt h ^ O itii^iTT5&5 ^1 
ai:?pfe[Sl^*i« U. • S^^v HSB^O) h 5 -y V^7cOii;s 
LOO 57] Icfc. 2ls:5g?q£J)iS^ieS^I|S?^SIi. le^ : 

d> e> ^^ij? ^ fi^ mtm ^- ^js u to 

^1:5^) to^JiaY^di. d< i 2-5X ros/Tr^^Ct 
. COO 58] ifcfc. 3lc5gqqtD?SSvAv t^it, ft^-^ai^' 

tb'0 5'9] I^Tb,* ile^3a)ffitSvlEIIM^^iStf, ft^'^ 



^ SaS?, 6^ I =IS tS r ^le 5^5 J t . t^ie less 4.5^4^ ^ ;S 

so e (OfiS^IlM LTS. 0 — 9. 5%(Df5ijL3E!rb 
coo SO] 2js:?g^(J)>t^^SvA':; l^li, HfJSt, ft^ 

Y t)ml^^iBtmm^^•y \'t(Dmzm^^t\^. 
± \zj:^Bm <owT ^fgia ^ni zhiti^'^u^ v^^. n 

k ^)^msii^l\zJ:^if,:^(DU^ o o~ 3 

O OAliJ^tr^dB^fti^^di. 

' tl-lptD^t^K. ^lz^4=^a)t!c^li.^(0/??tt T ooA 
u/j: L\fi^ >i ^bftffl ttss^JSJ?L^^(J)Hm 

;C;oo 6 1 ] :* ^53 0)^5% less ?^5RIZJtU 
TT. 2i5£|i^ 1 Of^fiJgieSSSJg^li±*-ti^Ci:6ir- 
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